Three new isoflavonoids, 5,7-dihydroxy-2',4'-dimethoxy-5'-(3-methylbut-2-enyl) isoflavanone (erycaffra A) (1), 5,7-dihydroxy-2',4'-dimethoxy-5'-(2-hydroxy-3-methylbut-3-enyl)isoflavanone (erycaffra B) (2), and 5,7-dihydroxy-6,8-di-(2-hydroxy-3-methylbut-3-enyl)isoflavone (erycaffra C) (3), were isolated from the stem bark of E. caffra Thunb., along with eight known compounds, namely, alpinumisoflavone (4), isoerysenegalensein E (5), β-amyrin (6), oleanolic acid (7), octacosyl-E-ferulate (8), triacontyl-4-hydroxycinnamate (9), n-tetracosyl p-coumarate (10) and octacosan-1-ol (11). The structures were determined on the basis of spectroscopic (1D, 2D-NMR) and MS data and by comparison with literature values.
The aromatic region of the 1 H NMR spectrum showed two singlet proton signals at δ H 6.40 (1H, s, H-3') and 6.76 (1H, s, H-6') implied the presence of a 1,2,4,5-tetrasubstituted aromatic ring, along with two additional meta-coupled proton signals at δ H 5.91 (1H, d, J = 2.4 Hz, H-6) and 5.86 (1H, d, J = 2.4 Hz). The 1 H NMR spectrum showed two singlet peaks due to methoxy protons at δ H 3.76 (3H, s) and 3.71 (3H, s). The presence of a prenyl group was evidenced from the presence of proton signals at δ H 3.13 (2H, d, J = 7.5 Hz, H-1''), 5 .17 (1H, m, H-2''), 1.62 (3H, s) and 1.58 (3H, s). The presence of a chelated proton signal at δ H 12.22 was ascribed to a C-5 hydroxy group. The retro-Diels-Alder fragment at m/z 152.0 (153, A 1 +H) revealed that the two methoxy groups and the prenyl group were attached to ring B of an isoflavanone. The connectivity of the prenyl group in ring B was deduced from HMBC correlations of a proton signal at δ H 3.13 to carbon signals C-5' at δ C 122.4, C-4' at δ C 157.9, C-2'' at δ C 122.5 and C-3'' at δ C 132. 4 connectivity of the two methoxy groups to positions C-2' and C-4' of ring B was also observed from HMBC correlation of proton peaks at δ H 3.71 (3H, s) to carbon signal C-2' at δ C 156.5 and δ H 3.76 (3H, s) to carbon signal C-4' at δ C 157.9. Therefore, on the basis of these observations and biosynthetic background, compound 1 was identified as 5,7-dihydroxy-2',4'-dimethoxy-5'-(3-methylbut-2-enyl)isoflavanone and given the trivial name erycaffra A.
Compound 2 was obtained as a colorless paste. Its HREI-MS showed a molecular ion peak at m/z 400.1518 corresponding to the molecular formula C 22 H 24 O 7 and implied 11 degrees of unsaturation. The 13 C NMR spectrum gave twenty-two carbon signals and the DEPT and HMQC spectra further confirmed that twelve of these were protonated carbon signals while the other ten were quaternary. The characteristic chemical shifts for carbon signals at δ C 70.2 and 46.7, and carbonyl carbon at δ C 197.5 suggested that they are signals due to C-2, C-3 and C-4, respectively, of an isoflavanone skeleton [1] . This was also confirmed from the proton signals observed in the 1 was ascribed to a C-5 hydroxy group. The retro-Diels-Alder fragment at m/z 153 (A 1 +H) revealed that the two methoxy groups and the prenyl group were attached to ring B, while ring A had two hydroxy substituents that were attached to positions 5 and 7. The exact positions of these hydroxy substituents were established to be 5-OH from the chelated hydroxy proton signal, and 7-OH from H-6 to C-7 (δ C 166.2) and H-8 to C-7 (δ C 166.2) HMBC correlations. The positions of the two methoxy groups were determined to be 2' and 4' of ring B from their HMBC correlations of proton peaks at δ H 3.83 to C-2' (δ C 157.1) and δ H 3.89 to C-4' (δ C 158.2), respectively. Furthermore, the position of the prenyl group was determined to be at C-5' from HMBC correlations of the proton peaks at δ H 2.83 (H-1'') to carbon signals at C-4' (δ C 158.2), C-5' (δ C 119.3) and C-6' (δ C 132.8). The mass fragmentation is in good agreement with the proposed structure of the compound. Therefore, on the basis of these observations and biosynthetic background, compound 2 was identified as 5,7-dihydroxy-2',4'-dimethoxy-5'-(2-hydroxy-3methylbut-3-enyl)isoflavanone and given the trivial name erycaffra B.
Compound 3 was obtained as a pale yellow paste. Its HREI-MS showed a peak at m/z 438.1633 corresponding to the molecular formula C 25 H 26 O 7 , implied 13 degrees of unsaturation. The 13 C NMR spectrum gave a total of twenty-five carbon signals and the DEPT and HMQC spectra confirmed that thirteen of these were protonated carbon signals while the other twelve were quaternary. The characteristic chemical shifts for carbon signals at δ C 154.0 and 122.4, and the carbonyl carbon at δ C 182.0 suggested that they were signals corresponding to C-2, C-3 and C-4, respectively, of an isoflavone skeleton [5] . This was confirmed from the proton signal observed in the 1 H NMR spectrum at δ H 8.24 (1H, s, H-2), which is attached to δ C 154.0 in the HMQC spectrum of an isoflavone moiety of ring C [5] .
The aromatic region of the 1 H NMR spectrum showed two sets of ortho-coupled proton signals at δ 2.98 (2H, m, H-1''') to a carbon signal at C-8 (δ C 105.4). The mass fragmentation of the compound was also in a good agreement with the proposed structure of the compound. Therefore, on the basis of these observations and biosynthetic background, compound 3 was identified as 5,7,4'-trihydroxy-6,8-di-(2-hydroxy-3-methylbut-3enyl)isoflavone and given the trivial name of erycaffra C.
The known compounds identified along with the new isoflavonoids included alpinumisoflavone 4 [3] , isoerysenegalensein E 5 [6] , β-amyrin 6 [7] , oleanolic acid 7 [7] , octacosyl-E-ferulate 8 [8] , triacontyl-4-hydroxylcinnamate 9 [8] , n-tetracosyl p-coumarate 10 [9] and octacosan-1-ol 11 [5] .
Experimental
General: 1 
Extraction and isolation:
The air-dried and ground stem bark of Erythrina caffra (600 g) was extracted with EtOAc and removal of the solvent under reduced pressure afforded a black gummy extract (29.5 g). The extract was fractionated by Vacuum Liquid Chromatography (VLC) on silica gel (500 g) eluting with n-hexane containing increasing amounts of EtOAc (up to 100%) and followed by EtOAc/MeOH with increasing amounts of MeOH (up to 100%), which gave a total of 40 fractions of 200 mL each. Fractions that showed similar components on TLC were combined together into 13 main fractions and labelled A to M, respectively.
The combined fraction C (5-10) (3.0 g) was adsorbed onto 6.0 g of silica gel, applied to a column packed with 90.0 g of silica gel, and eluted using 100% n-hexane, followed by a gradient containing increasing amounts of EtOAc (up to 100%) followed by EtOAc/MeOH up to (7:3); this gave a total of 30 fractions of 50 mL each. Among these, sub-fractions 1-5 were combined together and passed through Sephadex LH-20 (CHCl 3 /MeOH, 1:1) to give 5 subfractions of 100 mL each. Of these, sub-fraction 3 (1.5 g) was adsorbed on 4.0 g of silica gel and applied to a column packed with 90.0 g of silica gel and eluted using 100% n-hexane followed by a gradient of n-hexane with increasing amounts of CHCl 3 (up to 100%), followed by CHCl 3 /MeOH with increasing amounts of MeOH (up to 100%); this afforded 3 pure compounds 9 (12.2 mg), 8 ( 84.2 mg) and 11 (7.2 mg), but other sub-fractions were not further analyzed.
The combined fraction E (13-15) (2.0 g) was adsorbed onto 6.0 g of silica gel and applied to a column packed with 80.0 g of silica gel and eluted using n-hexane/EtOAc (7:3), followed by the same solvent system with increasing amounts of EtOAc (up to 100%), and finally by EtOAc/MeOH with increasing amounts of MeOH (up to 100%); 30 fractions of 25 mL each were obtained. Sub-fraction 8 was pure and afforded alpinumisoflavone 4 (88 mg). Sub-fractions 9-11 were combined together and separated by silica gel CC eluting with n-hexane/EtOAc (3:2); two pure compounds 6 ( 2.8 mg) and 7 (14.0 mg) were obtained. Sub-fractions 12-17 were combined together and applied to a column packed with 30.0 g of silica gel in n-hexane/EtOAc (7:3). The same solvent system was used for elution, but with increasing amounts of EtOAc (up to 100%), followed by EtOAc/MeOH (7:3); 20 fractions, each of 25 mL, were obtained. Sub-fractions from 9-13 were combined together and separated by preparative TLC, eluting with DCM/n-hexane/MeOH (7:2:1) (2 developments); 2 new prenylated isoflavonoids, 2 (8.0 mg) and 3 (7.0 mg), were obtained.
